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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EOALUATIONCOST ANAL I1SISI1SI FEBRUARIJ 10 2006

WEIGHT AND CARBONNORMALIZED PCB CONCENTRATIONSCONCENTRATION ARE SHOWN IN FIGURESFIGURE 211 AND 28
RESPECTIVELY AND ARE LISTED IN TABLE 25 SIX OF THE NINE CORESCORE THAT WERE ANALYZED

CONTAINED ONE OR MORE INTERVALSINTERVAL WITH PCBSPCB GREATER THAN THE CSL AT THESE STATIONSSTATION CSL

EXCEED ANCESANCE COMMONLY OCCURRED TO DEPTH OF OR FEET AT MOST LOCATIONSLOCATION NO SQS

EXCEEDANCESEXCEEDANCE OCCURRED BELOW 46 FEET ALTHOUGH CSL EXCEEDANCESEXCEEDANCE OCCURRED IN THE 8 TO

10FOOT INTERVAL AT STATION SC02 AND IN THE 6 TO 8FOOT INTERVAL AT STATION SC03 THE

DEPTH OF SEDIMENTSSEDIMENT EXCEEDING SQS WAS BOUNDED IN ALL CORESCORE EXCEPT SC02 AN ARCHIVED

SAMPLE FROM THE 10 TO 12FOOT INTERVAL AT SC02 MAY BE ANALYZED IF NEEDED FOR DESIGN

PURPOSES

OTHER CHEMICAL RESULTSRESULT

SURFACE SEDIMENT FOR THE SUBSET OF 2004 SAMPLESSAMPLE THAT WERE ANALYZED FOR OTHER SMS

ANALYTESANALYTE EIGHT SUBTIDAL SAMPLESSAMPLE WERE ANALYZED FOR ALL SMS ORGANIC COMPOUNDSCOMPOUND FOUR OF

THESE EIGHT SAMPLESSAMPLE WERE ALSO ANALYZED FOR ALL SMS METALSMETAL FIGURE 212 INTEGRAL 2004E

TWO ADDITIONAL SAMPLESSAMPLE IE SAMPLESSAMPLE SGO6 AND SGO6FR WERE ANALYZED FOR ALL SMS

ORGANICSORGANIC AND METALSMETAL BECAUSE THEY WERE FIELD QC SAMPLES THE INTERTIDAL COMPOSITE

SAMPLE ICO1 WAS ALSO ANALYZED FOR ALL SMS ANALYTES EXCEPT FOR THE FIELD QC SAMPLESSAMPLE

ONLY ONE OF THESE LOCATIONSLOCATION SG16 HAD DETECTED CHEMICALSCHEMICAL OTHER THAN PCBSPCB AT

CONCENTRATIONSCONCENTRATION GREATER THAN THE SQS HOWEVER PCBSPCB ALSO EXCEEDED THE SQS AT THISTHI

LOCATION FIGURE 210 AT STATION SG16 BEHP AND PHENOL AS WELL AS PCBSPCB WERE SLIGHTLY

ABOVE THE SQS IN THE FIELD QC SAMPLESSAMPLE AND SGO6FR SG4ISSG4I TWQ ORGANIC

CHEMICALSCHEMICAL AS WELL AS PCBSPCB WERE GREATER THAN THE SQS OR CSL FIGURE 212 NO OTHER

METALSMETAL OR ORGANIC CHEMICALSCHEMICAL EXCEEDED THE SQS

SUBSURFACE SEDIMENT OTHER DETECTED CHEMICALSCHEMICAL THAT EXCEEDED THE SQS OR CSL IN

SUBSURFACE SEDIMENT INCLUDED MERCURY SEVEN SAMPLESSAMPLE WITH EXCEEDANCESEXCEEDANCE AND SILVER ONE

SAMPLE TABLE 26 ALL METALSMETAL EXCEEDANCESEXCEEDANCE WERE IN SAMPLESSAMPLE THAT ALSO HAD PCBSPCB GREATER

THAN THE SQS OR CSL EXCEPT FOR THE 6 TO 8FOOT INTERVAL AT STATION SCO4 OTHER THAN PCBSPCB
THERE WERE NO DETECTED ORGANIC CHEMICALSCHEMICAL IN SUBSURFACE SEDIMENT SAMPLESSAMPLE THAT EXCEEDED

THE SQS OR CSL INTEGRAL 2004A

COMPARISON OF HISTORICAL AND 2004 PCB RESULTSRESULT

WHEN THE SURFACE PCB CONCENTRATIONSCONCENTRATION FROM 2004 ARE COMPARED WITH HISTORICAL DATA

COLLECTED BETWEEN 1990 AND 1998 IT IS EVIDENT THAT PCB CONCENTRATIONSCONCENTRATION IN SURFACE

SEDIMENTSSEDIMENT IN MANY AREASAREA OF THE SLIP ARE LESSLES IN 2004 THAN THEY WERE BETWEEN 1990 AND 1998

FIGURESFIGURE 26 AND 212 IN ADDITION THE 2004 COLLOCATED SURFACE SURFACE TO 10 CM AND

SUBSURFACE SAMPLE RESULTSRESULT CAN BE COMPARED FIGURE 28 IN ALL CASESCASE TOTAL PCBSPCB IN THE

SURFACE SAMPLE ARE LESSLES THAN THE CONCENTRATIONSCONCENTRATION IN THE TOP INTERVAL 02 FEET OF THE

COLLOCATED CORE THESE DECREASING PCB CONCENTRATIONSCONCENTRATION OVER TIME AND THROUGHOUT THE SLIP

MAY BE THE RESULT OF REDUCED PCB INPUT DUE TO SOURCE CONTROL AND PHYSICAL PROCESSESPROCESSE

INTEGRAL CONSULTING INC 22
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IOWER DUWANIISH WATERWAY SLIP EARLY ACTION AREA FEBRUARY 10 2006SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI

TABLE 26 CONCENTRATIONSCONCENTRATION OF DETECTED CHEMICALSCHEMICAL OTHER THAN PCBSPCB THAT EXCEED SMS IN SLIP SEDIMENTS

SQS EXCEEDANCE FACTOR SAMPLE CONCENTRATIONSQSBCSL EXCEEDANCE FACTOR SAMPLE CONCENTRATIONCSL

FR INDICATESINDICATE FIELD REPLICATE SAMPLE FIELD REPLICATESREPLICATE ARE ADDITIONAL FIELD SAMPLESSAMPLE COLLECTED AT

STATION AFTER OBTAINING

THE PRIMARY OR

NORMAL SAMPLE AND REPOSITIONING THE SAMPLING VESSEL
SAMPLECHEMICAL STATION DEPTH CM CONCENTRATION SQS EF CSL

EFBORGANICSORGANIC BIS2ETHYLHEXYL PHTHALATEBIS2ETHYLHEXYLPHTHABIS2ETHYLHEXYL PHTHALATELNDENO123CDPYRENEPHENOL

SGO6 SGO6FRSG4ICSG16SGO6FR SG41SGI6

0 10010
0 10010 010J

102 MGKG OC

132 MGKG OC

51 MGKG OC35MGKG OC

480 UGKG

21742808 109410351143

13101692 065904000400

ARJULD

11

METALSMETAL MERCURY MERCURYREANALYSISMERCURYREANALYSI SCOISCOI

061061

103 MGKG099 MGKG

25122 2415

17458 1678MERCURY SCO2 122 183 051 MGKG 1244 0864MERCURY SCO2 183244 082 MGKG 2000 1390MERCURY SCO4 122 183 071 MGKG 1732 1203MERCURY SCO4 183 244 049 MGKG 1195 0831MERCURY SCO7 61 122 047 MGKG 1146 0797

SILVER SCO2 183244 64 MGKG 1049 1049

CN
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480 UGKG OW SQS420 UGKG

KGQ47 MGKG DC

OT

LEGEND

NAMM123DPYMNE

MGKG DC SQS34 MGKG DC
1

132 MGKG DC C0L78 MGKG DC

101 MGKG DC CSL7G MGKG DC

AREA OF COMPOSITE SAMPE C01

2004 NTARTIDA COMPOSITE SUBSAMPE

SQS AIL SMS ANAYTESANAYTE EXCEPT PCBSPCB
CHEMICASCHEMICA ANAYZED IN SURFACE SEDIMENT

AND BANK SAMPESSAMPE
AU SMS ORGANIC COMPOUNDSCOMPOUND AND METALSMETAL

MERCURY

SMS ORGANIC COMPOUNDSCOMPOUND AND MERCURY

NAVIGATION CHANNEL

OUTFAU

SEEP AREASAREA MAY 2004 LDWG SURVEY

OJ 1996 DREDGED AREA

P1FL SUMCW GM SG R4
WGD EGIA

ND GIN
SGIGGG

SN TH NDH PMNI OMB GD ZOO

ZIP DM000 PC 000IVO0 GOOGI

MMMEAN OF FEID DUPCATE

KPBT

FRGFD REPCATK

FIGURE 212

EXCEEDANCESEXCEEDANCE OF SOS AND CSL FOR

DETECTED CHEMICA OTHER THAN PCBSPCB IN

SURFACE SEDIMENT SAMPLESSAMPLE

COFLECTED IN 2004

SDO6FR

0043

EXCEEDANCESEXCEEDANCE OF SQS AND CSL FOR

DETECTED CHEMICASCHEMICA OTHER THAN PCBSPCB
IN SURFACE SEDIMENT SAMPESSAMPE

SSQSSSQ
SQS TO SCSL

CSL

1
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI APPENDIX FEBRUARIJ 10 2006

CONCENTRATIONSCONCENTRATION OF PAH COMPOUNDSCOMPOUND EXCEEDED THE SOS IN ONLY ONE OF THE TWO SPLIT

SAMPLESSAMPLE AT MH229A AND MH221A

BEHP CONCENTRATIONSCONCENTRATION IN THE SLIP INLINE SEDIMENT SAMPLESSAMPLE 1802200 TGKG DW WERE

RELATIVELY LOW COMPARED TO OTHER SOURCE SEDIMENT SAMPLESSAMPLE COLLECTED IN THE LOWER

DUWAMISH WATERWAY 2026000 IGLKG DW HOWEVER SAMPLESSAMPLE FROM THREE OF THE FIVE

LOCATIONSLOCATION MH221A MH363 AND MH229A EXCEEDED THE SQS

PCBSPCB WERE DETECTED AT FOUR OF THE FIVE INLINE SAMPLE LOCATIONSLOCATION 03131 MGKG DW
EXCEEDING THE SQS AT ONE LOCATION MHIOO AND THE CSL AT THREE LOCATIONSLOCATION MH22IA
MH363 AND MH229A MH363 CONTAINED THE HIGHEST CONCENTRATION OF PCBSPCB

31 MGKG DWOR 2793 MGKG OC CONSISTING OF AROCLOR 1254 ALTHOUGH THE DETECTION

LIMITSLIMIT FOR OTHER ARCOLORSARCOLOR IN THISTHI SAMPLE WERE RELATIVELY HIGH 04738 MGKG DWOR

42342 MGKG OC AROCLORSAROCLOR 1254 01537 MGKG DW 396 MGKG OC AND 1260

01619 MGKG DW453 MGKG OC WERE PRESENT IN THE OTHER THREE LOCATIONSLOCATION WHERE

PCBSPCB WERE DETECTED

223 CATCH BASINSBASIN AND OTHER SOURCE SEDIMENT SAMPLESSAMPLE

SPU HAS COLLECTED SEDIMENT SAMPLESSAMPLE FROM EIGHT CATCH BASINSBASIN AND ONE UPLAND SITE

DRAINAGE DITCH IN THE SLIP DRAINAGE BASIN FIGURE BI

CB37 LOCATED ON THE CROWLEY PROPERTY AND DRAINSDRAIN DIRECTLY TO SLIP

CB44 LOCATED IN PARKING AREA ON S MYRTLE STREET THAT DRAINSDRAIN TO THE

GEORGETOWN FLUME

CB45 AND CB46 LOCATED AT THE KING COUNTY MAINTENANCE FACILITY ON THE NORTH

END OF THE AIRPORT CB45 DRAINSDRAIN TO THE 15 SD AND CB46 DRAINSDRAIN TO THE KING

COUNTY AIRPORT SD 3PS44 EOF

CB48 LOCATED ON THE WEST SIDE OF THE GEORGETOWN STEAM PLANT AND DRAINSDRAIN TO THE

GEORGETOWN FLUME

CB79 AND CB8O OILWATER SEPARATOR AND CATCH BASIN RESPECTIVELY BOTH ARE

LOCATED ON EMERALD SERVICESSERVICE PROPERTY AT HEAD OF SLIP 4 CB79 DRAINSDRAIN DIRECTLY TO

SLIP AND CB8O DRAINSDRAIN TO THE COMBINED SEWER ON E MARGINAL WAY SOUTH

RCB49 LOCATED ON S WEBSTER STREET ON THE EAST SIDE OF SLIP AND DRAINSDRAIN TO THE

COMBINED SEWER ON E MARGINAL WAY SOUTH

SI DRAINAGE DITCH ON EMERALD SERVICESSERVICE PROPERTY AND DRAINSDRAIN TO SLIP 4 RESULTSRESULT

FOR THISTHI SOIL SAMPLE ARE DISCUSSED IN SECTION 2322 OF THE MAIN TEXT

INLEGRAL CONSULTING INC B6
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C1 ED

LEGEND

SEDIMENT TRAPSTRAP

NHNE SEDIMENT

FLUME SEDIMENT

CATCH BASIN SEDIMENL

CODECTED BY BOEING

CATCH BASIN SEDIMENT

COUECTED BY SPU

PARCESPARCE

STORM DRAN

SANITARY SEWER

COMBINED SEWER

COUNTY INTERCEPTOR

100 100 200 FEET

FIGURE BI SIP SOWC SAMPE LOCATIONSLOCATION FGRNE PROVDED BY
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DATE
TOO PERCENT

SQS CSL CB3762204 474

CB4412804 246

CB45122204 974

CB46122204 104

CB4822005 157

CR7911905 642

CB8O111905
268

RCB4SRCB4 11805 406

SI11905

MEWISMEWI MGKG DW

AS 57 93 20 12 20 20 12 30 20 II

CU
PB

390
450

390 173

530 250

142
123

1II
396

515
343

207
114

852
29

85
79

699
73

HG
ZN

041
410

059 005960LI 012
524

030
LJ

020 032657

02
758

005
268

005
357

014
172

LPAH UGFKG OWACENAPHTBENE ACENAPHTHYLENEANTHRACENEFLUORENE NAPHTHALENEPHENANTHRENE

170
140

820
350

1403000

140
140

140
140

140
220

760
39021001300

39017000

3B1600 60050003000160035000

130
59

110
130

4703100

15W
90

906400 1300
1601700

66
42

67
340

89

1100

20
20

16
20

20
68

35
35

21 I

35
35

78HPAHUGKGDWBENZOAANTHRACENEBENZOAPYRENEBENZOBFLUORANTHENEBEN2OKFIUORARTHENEBENZOFLUORANTHENESBENZOFLUORANTHENE

610
200

480
320

800

140
140

180
180

360

1300015000150001500030000

27000320003400034000OE9O4

13001400310015004600

1730
830

1200 130025EE

160
170

250
240OIR

60
120

200
170

370

81
140

250
190

440BENZOGH IPERYLENE 140 140 7300 16000 660 570 140 110 87CHRYSENE 1000 290 20000 43000 2100 1800 400 120 160DIBENZOAHANTHRACENE 140 140 2700 5400 99 150 42 14 35FLUORANTHENE 3600 410 31000 85000 4700 1700 360 180 190INDENU123CDPYREFLE 140 140 8600 19000 940 410 62 41 61

PYRENE 2600 290 23000 49000 3100 5300 1000 180 290PHTHALATESPHTHALATE UGKG DVIBIS2ETHYLHEXYLPHTHA 1600 3910 8800 30000 88 120000 38000 1400 5500BUTYLBENZYLPHTHALATE 1300 430 490 1600 59 90 1800 1100 140DIETHYLPHTHALATE 140 140 390 1600 59 90 42 20 35DIMETHYLPHTHALATE 280 850 620 1600 59 90 1900 44 35DNBUTYLPHTHALATE 140 140 1200 1600 59 90 360 54 63DINOCTYLPHTHALATE 140 140 1200 1600 59 4000 1800 79 35

PCBSPCB UGKG OWAROCLOR 1016 20 20 58 47 19 99 98 98 99

AROCLOR 1242 20 20 58 47 19 99 98 98 99

AROCLOR 1248AROCLOR 1254AROCLOR 1260

20
20

20

20
49

180

58
170

300

47
250

430

19
250

77

99
160

140

98
98

98

98
98

98

99
99

99

AROCLOR 1221 20 20 58 47 19 99 98 98 99

AROCLOR 1232 20 20 58 47 19 99 98 98 99

TOTAL PCBSPCB 20 180 470 680 250 300 98 98 99

TPH MGKG
TABLE B4A SLIP DRAINAGE BASIN CATCH BASIN AND SEDIMENT SAM LE RESULTSRESULT DRY WEIGHT

CN
CO
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TABLE B4A SLIP DRAINAGE BASIN CATCH BASIN AND SEDIMENT SAMPLE RESULTSRESULT DRY WEIGHT

DIESELMOTOR OIL

SQS CSL CB37
180

650

CB44
85

790

CB45 950
W1IJ

CB46 1900JIJ

CB48
98

210

CB79 1IIJ

CB8O 1200KIFLI

RCB4SRCB4
68

450

SI
2801500

DETECTED VALUESVALUE SHOWN FL BOLD TYPECHEMICAL NOT DETECTED AT

REPORTED CONCENTRATION EXCEEDSEXCEED SQSCHEMICAL NOT DETECTED AT THE REPORTED CONCENTRATION REPORTING LIMIT RAISED DUE TO CHROMATOGRAHIC INTERFERENCE EXCEEDSEXCEED CSL OR

MICA METHOD SOIL CLEANUP LEVEL

CHEMICAL DETECTED ON

BOTH CHROMATOGRAPTIIC COLUMNSCOLUMN BUT VALUESVALUE FFER BY 40 RPD WITH RIO OBVIOUSOBVIOU INTERFERENCEESHMATED VALUE ANALYTE DETECTED AND CONFIRMED BY

ANALYST BUT SPECTRAL MATCH PATTERNSPATTERN ARE LOW

C
CFL

2OF2

CC



TABLE B4B SLIP DRAINAGE BASIN CATCH BASIN AND SEDIMENT SAMPLESSAMPLE COMPARED TO SEDIMENT MANAGEMENT STANDARDS

CFL
CO

CO

SQS CSL CR37 CR44 CR45 CB46 CB48 CB79 CBBO RCB49 SI

DATE 62204 12804 122204 122204 22005 11905 11905 11805 11905

TOG PERCENT 474 246 74 104 57 642 268 406

METALSMETAL MGKG OW

AS 57 93 20 12 20 20 12 30 20 II

CU 390 390 173 142 4J 52 207 852 85 699

PB 450 530 250 123 43I 396 343 114 29 79 73

HG
ZN

041
410

59 008

960 W1J

012
524

030 020 032
651

02
758

005
268

005
357

014
172LPAHMGKGOCACENAPHTHENE 16 57 15

05ACENAPHTHYLENE 56 66 15

05ANTHRACENE 220 1200 17 22 48 100 04FLUORENE 23 79 13

20 13 05NAPHLHALENE 99 170 15

30 FL IIPHENANTHRENE 100 480 63 175 337 197 26 41

HPAH MGKG OCBENZOAANTHRACENE 110 270 13 133 260 83 11BENZOAPYRENE 99 210 IIII 89 13BENZOBFLUORANTHENE 10 154 327 197 19BENZOKFLUORANTHENE 154 327 96 20BENZOBKFLUORANTHENESBENZOBKFLUORANTHENEBENZOGHIPERYLENECHRYSENE 230
31

110

450 17

78
460 21

308
205 IT1413

293 39
26

18
15

14DIBENZOAHANTHRACENEFLUORANTHENE LNDENO123 CDPYRENE

12
160

34

33

1200 76

88

11
IM

26 13

PYRENE 000 1400 55 236 471 197 83 37PHTHALATESPHTHALATE MGKG OCBIS2ETHYLHEXYIPHTHA BUTYLBENZYLPHTHALATE 47 78 34

64

16 II LI
15

11J J 34
27DIETHYLPHTHALATE 61 110 15 05DIMETHYLPHTHALATE 53 53 15DINBUTYLPHTHALATE 220 1700 12 15

13DINOCTYLPHTHALATE 58 4500 12 15 62 67

PCBSPCB MGKG CCAROCLOR 1016 04 06 05 12 15 37 24 32

AROCLOR 1242 04 01 06 05 37 24 32

AROCLOR 1248 04 06 05 12 15 24 32

AROCLOR 1254 04 02 17 24 159 25 37 24 32

AROCLOR 1260 04 07 31 41 49 22 37 24 32

AROCLOR 1221 04 06 05 12 37 24 32

AROCLOR 1232 04 01 06 05 37 24 32

TOTAL AROCLOR 12

65 04 07 48 65 159 47

TPH MGKG

LOT



TABLE B4B SLIP DRAINAGE BASIN CATCH BASIN AND SEDIMENT SAMPLESSAMPLE COMPARED TO SEDIMENT MANAGEMENT STANDARDS

DIESELMOTOR OIL

SOS CSL CB372OOO2OOO

180
650

CB44
85

790

CB45
950

CB4B 1900

DETECTED VALUESVALUE SHOWN IN BOLD TYPEMTCA METHOD SOIL CLEANUP LEVE FOR UNRESTRICTED USECHEMICAL NOT DETECTED AT REPORTED CONCENTRATIONCHEMICAL NOT DETECTED AT THE REPORTED CONCENTRATION REPORTING LIMIT RALSED DUE TO

CHRORNATOGRAHIC INTERFERENCEESTIMATED VALUE ANALYTE DETECTED AND CONFIRMED BY ANALYST BUT SPECTRAL MATCH PATTERNSPATTERN ARE LOWCHEMICAL CONCENTRATION IS

REPORTED AS

ESTIMATE

4700 4O0

CB48
98

210

CB8O RCB49 SI

1200IIII

68
450

2801500

EXCEEDSEXCEED SQSEXCEEDSEXCEED CSL OR

MTCA METHOD SOIL CLEANUP LEUEL

C
CFL

CD

OF
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